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CONTINUOUSLY VARIABLE 
TRANSMISSION 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application claims the priority, under 35 U.S.C. §1 19, 
of German application DE 10 2005 046 531.5, ?led Sep. 28, 
2005; the prior application is herewith incorporated by refer 
ence in its entirety. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a continuously variable transmis 
sion, in particular of a motor vehicle, having a drive shaft, a 
power takeoff shaft and a power branching device which is 
located between them and has a continuously variable power 
branch containing a variator, and a mechanical power branch 
parallel thereto. 

In a motor vehicle with a drive motor which is embodied as 
an internal combustion engine, a continuously variable trans 
mission permits optimum adaptation of the drive train to the 
instantaneous driving situation, in particular it permits a 
transmission ratio to be set in order to operate the drive motor 
at a rotational speed which is favorable in terms of fuel con 
sumption. Continuously variable transmissions have hitherto 
essentially become known, and also been implemented, as 
mechanical transmissions with friction-supported transmis 
sion of torque, such as, for example, the belt and pulley type 
transmission or the toroidal friction gear transmission. 

However, such continuously variable transmissions have a 
relatively poor level of ef?ciency compared to a multi-step 
transmission. Likewise, the maximum transmission ratio 
which can be set is ?nite, which, as in multi-step transmis 
sions, needs a starter element, for example a friction clutch, 
necessary for starting. Furthermore, a helical transmission for 
permitting reverse travel is necessary since due to their con 
struction, these transmissions do not contain a direction of 
rotation reversing capability. Owing to the restricted spread, 
i.e. the ratio between the largest transmission ratio and small 
est transmission ratio, of such a transmission, a plurality of 
driving ranges are also frequently provided in corresponding 
motor vehicles and can be shifted by an additional change 
speed gearbox. Likewise, owing to the transmission of torque 
on the basis of friction, a complicated control of the contact 
pressure forces is necessary in these transmissions, and such 
control should take place proportionally to the input torque 
and as a function of the transmission ratio which is set in such 
a way that, on the one hand, frictional slip, which would lead 
to thermal destruction of the components involved, and on the 
other hand a high level of excess pressure, which would lead 
to severe mechanical stressing of the components and to a 
reduction in the ef?ciency of the transmission, are avoided. 

In order to improve the ef?ciency level of a continuously 
variable transmission, it has been known for a long time to use 
the abovementioned con?gurations of continuously variable 
transmissions in each case a variator within a transmission 
arrangement with a power branching device parallel to a 
mechanical power branch. In this case, the input power is 
divided between the continuously adjustable power branch 
and the mechanical power branch, which gives an overall 
improvement in e?iciency. However, a disadvantage here is 
the associated restriction on the effective adjustment range of 
the variator. 
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2 
German Patent DE 43 08 761 C1, corresponding to US. 

Pat. No. 5,643,131, discloses, for example, a continuously 
variable transmission with a power branching device, in 
which transmission a gearbox of the belt and pulley type is 
used as the variator. The input power is distributed at the input 
end from the drive shaft to the two power branches via a 
distributor gearbox which is embodied as a planetary gear 
box, and the power is combined again at the output end by 
pairs of toothed wheels on the output shaft. In order to shift 
two transmission ratio ranges, a ?rst transmission ratio range 
with power branching and a second transmission ratio range 
without power branching, two pairs of clutches are provided 
which each have to be closed alternately. This known trans 
mission is relatively complex in construction and takes up a 
large installation space owing to the plurality of transmission 
shafts which are arranged in parallel. 

Published, non-prosecuted German patent application DE 
197 28 610A1 discloses a similar continuously variable trans 
mission with power branching, in which a transmission of the 
belt and pulley type is likewise used as a variator. At the input 
end the input power is branched off directly from the drive 
shaft by virtue of the fact that both the input pulley pair of the 
variator and the drive wheel of a cylindrical gearbox are 
connected ?xed in terms of rotation to the drive shaft. At the 
output end, the two power branches are combined again by a 
summing gearbox which is embodied as a planetary gearbox. 
In order to shift two driving ranges, a slow driving range with 
power branching and a fast driving range without power 
branching, two clutches, which have to be closed alternately, 
are disposed on the planetary gearbox. A gearwheel pair for 
forward travel which can be shifted by a ?rst clutch and a 
helical gearbox which can be shifted by a second clutch are 
connected upstream of the continuously variable gearbox, the 
clutches also being provided as starting elements. This known 
transmission is also relatively complicated to construct and 
requires a large installation space. 
A continuously variable transmission with power branch 

ing in which a toroidal friction gear transmission is used as the 
variator is described in published, non-prosecuted German 
patent application DE 196 29 213 A1. The input power is ?rst 
transmitted via a pair of gearwheels to a countershaft and 
branched from there via a chain drive to the toroidal friction 
gearbox. At the output end, the two power branches of the 
variator and the countershaft, downstream of each of which a 
speed-changing transmission stage with a ?xed transmission 
ratio is connected, are combined by a summing gearbox 
which is embodied as a planetary gearbox. In order to shift 
two driving ranges, a slow driving range with power branch 
ing and a fast driving range without power branching, one 
clutch is disposed on the countershaft and one on the plan 
etary gearbox, respectively, the clutches having to be closed 
alternately in order to shift driving ranges. This known trans 
mission is also complicated and has relatively large axial and 
radial dimensions. 

In contrast, a completely different con?guration of a con 
tinuously variable transmission is known from German patent 
DE 44 08 719 C1, corresponding to US. Pat. No. 5,675,203, 
and one with an identical physical function but with a differ 
ent geometric design is known from published, non-pros 
ecuted German patent application DE 101 63 226 A1. This is 
an electromagnetic transmission in which the input power, i.e. 
the input speed and the input torque, are converted electro 
magnetically, with the effective transmission ratio being 
transmitted by the axial position of at least one short-circuit 
winding disposed on the stator with respect to the permanent 
magnets disposed on the drive rotor and the power takeoff 
rotor. While having a compact con?guration, this transmis 
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sion advantageously has a transmission ratio range from in? 
nite to Zero including reversal of the direction of rotation and 
therefore does not require either a starting element or a helical 
gearbox When it is used as a transmission for a motor vehicle. 
However, When relatively large torques are transmitted it may 
be disadvantageous that the high induced electrical currents 
as a result of this give rise to high ohmic losses and conse 
quently to reduced ef?ciency of the transmission given a ?nite 
line cross section of the short-circuit Winding. In order to limit 
the ohmic losses, for example a cooling system With a coolant 
circuit Which leads past near to the short-circuit Winding and 
Which contains a pump and a radiator could be provided, for 
example, but this Would not require additional expenditure. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide a 
continuously variable transmission that overcomes the 
above-mentioned disadvantages of the prior art devices of this 
general type, Which has a simple and space-saving con?gu 
ration While at the same time having a large adjustment range 
and a high level of e?iciency. 

With the foregoing and other objects in vieW there is pro 
vided, in accordance With the invention, a continuously vari 
able transmission. The transmission contains a drive shaft, a 
poWer takeoff shaft, and a poWer branching device disposed 
betWeen the drive shaft and the poWer takeoff shaft. The 
poWer branching device has a continuously variable poWer 
branch With a variator, and a mechanical poWer branch par 
allel thereto. The variator is an electromagnetic transmission 
having a housing component, an input shaft, an output shaft, 
a rotatably mounted drive rotor connected to the input shaft, 
a rotatably mounted poWer takeoff rotor connected to the 
output shaft, and a stator connected ?xed in terms of rotation 
and mounted axially displaceably to the housing component. 
The drive rotor and the poWer takeoff rotor have permanent 
magnets each distributed circumferentially axially adjacent 
to one another in a cylindrical con?guration and have alter 
nating polarity. The stator has at least one short-circuit Wind 
ing disposed radially adjacent to the permanent magnets and 
connectable to an assigned electronic control system. An 
effective transmission ratio is adjustable by axial displace 
ment of the stator relative to the drive rotor and the poWer 
takeoff rotor. 

The problem is solved according to the invention in that the 
variator is embodied as an electromagnetic transmission With 
a rotatably mounted drive rotor Which is connected as 
required to an input shaft, a rotatably mounted poWer takeoff 
rotor Which is connected as required to an output shaft, and a 
stator Which is connected ?xed in terms of rotation and 
mounted axially displaceably to a housing component. The 
drive rotor and the poWer takeoff rotor have permanent mag 
nets Which are each distributed circumferentially axially 
adjacent to one another in a cylindrical con?guration and 
have alternating polarity. The stator has at least one short 
circuit Winding Which is disposed radially adjacent to the 
permanent magnets of the rotors and is connected to an 
assigned electronic control system, the effective transmission 
ratio being adjustable by axial displacement of the stator 
relative to the rotors. 
As a result of the branching of the poWer, only a fraction of 

the drive poWer present at the drive shaft is noW transmitted 
via the variator, as a result of Which the e?iciency of the entire 
transmission is increased. In this context, the electromagnetic 
transmission is, oWing to its large adjustment range in con 
trast to other con?gurations of continuously variable trans 
missions such as the belt and pulley type transmission and the 
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4 
toroidal friction gear transmission, particularly suitable as a 
variator since as a result the limitation of the adjustment range 
of the entire transmission, caused by the poWer branching, has 
virtually no disadvantageous effect. Given a corresponding 
con?guration of the poWer branching, the capability of the 
electromagnetic transmission to start up from a stationary 
state and to reverse the direction of rotation for the entire 
transmission can be retained and thus a starting element and 
a helical gearbox can be omitted or dispensed With. 
The electromagnetic transmission Which is used as a varia 

tor can, as is knoWn from Germanpatent DE 44 08 719 C1 and 
published, non-prosecuted German patent application DE 
101 63 226 Al , be embodied as an external rotor unit in Which 
the stator is disposed radially on the inside, the short-circuit 
Winding is disposed radially on the outside of the stator, the 
drive rotor and the poWer takeoff rotor are disposed radially 
on the outside, and the permanent magnets are disposed on 
the rotors on the radially inner side facing the short-circuit 
Winding. 

HoWever, the respective electromagnetic transmission can 
also be embodied as an internal rotor unit With a radially 
external stator and With radially internal rotors, in Which 
transmission the short-circuit Winding is disposed radially on 
the inside of the stator, and the permanent magnets are dis 
posed on the rotors on the radially outer side facing the 
short-circuit Winding. 
The poWer branching device can be formed by a drive-end 

distributor gearbox With an input element and tWo output 
elements, the input element of Which distributor gearbox is 
connected ?xed in terms of rotation to the drive shaft and 
Whose ?rst output element is connected ?xed in terms of 
rotation to the input shaft or directly to the drive rotor of the 
electromagnetic transmission, and Whose second output ele 
ment is connected ?xed in terms of rotation to the poWer 
takeoff shaft. 

Here, the use of a simple planetary gearbox With a sun 
Wheel, With a plurality of planet Wheels Which are rotatably 
mounted on a planet carrier and are engaged by toothing With 
the sun Wheel, and With a ring gear, Which is engaged by 
toothing With the planet Wheels of the planet carrier, as a 
distributor gearbox is particularly advantageous since this 
con?guration of the gearbox has particularly compact dimen 
sions and enables a coaxial arrangement of all the compo 
nents of the tWo poWer branches and thus compact dimen 
sions of the entire gearbox. 

In order to reduce the transmission of poWer further by the 
variator, the output shaft or the poWer takeoff rotor of the 
electromagnetic transmission can be connected to the poWer 
takeoff shaft by a speed-changing transmission stage With a 
?xed transmission ratio. The speed-changing transmission 
stage being able to be embodied in turn as a simple planetary 
gearbox With a component (sun Wheel, planet carrier or ring 
gear) Which is ?xed to the housing or else as a cylindrical 
gearing of the reduction gearing design With tWo pairs of 
gearWheels. 

Alternatively, the poWer branching device can also be 
formed by a poWer takeoff-end summing gearbox With tWo 
input elements and an output element Whose ?rst input ele 
ment is connected ?xed in terms of rotation to the output shaft 
or directly to the poWer takeoff rotor of the electromagnetic 
transmission and Whose second input element is connected 
?xed in terms of rotation to the drive shaft and Whose output 
element is connected ?xed in terms of rotation to the poWer 
takeoff shaft. 

For the above-mentioned reasons, a simple planetary gear 
box With a sun Wheel, With a plurality of planet Wheels Which 
are rotatably mounted on a planet carrier and are engaged by 
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toothing With the sun Wheel, and With a ring gear Which is 
engaged by toothing With the planet Wheels of the planet 
carrier is also preferably once more used as the summing 
gearbox. 

In this embodiment of the poWer branching device it is also 
possible to provide an additional speed-changing transmis 
sion stage With a ?xed transmission ratio for further reducing 
the transmission of poWer via the variator, the input shaft or 
the drive rotor of the electromagnetic transmission being 
connected to the drive shaft by the speed-changing transmis 
sion stage, With an embodiment as a simple planetary gearbox 
With a component Which is ?xed to the housing or as a cylin 
drical gearing of the reduction type being possible. 

The described con?guration features permit a multiplicity 
of embodiments of the continuously variable transmission 
according to the invention. The folloWing description of a 
number of selected exemplary embodiments therefore pre 
sents just some of the possible embodiments claimed With the 
present patent application and is therefore not to be consid 
ered as being restrictive of the scope of protection of this 
patent application. 

In a ?rst preferred embodiment of the continuously vari 
able transmission according to the invention, an electromag 
netic transmission Which is embodied as an external rotor unit 
and Which is based on the embodiment according to German 
patent DE 44 08 719 C1 is provided as a variator, and a simple 
planetary gearbox is provided as the drive-end distributor 
gearbox. The planetary gearbox forms the input element and 
is connected ?xed in terms of rotation to the drive shaft. The 
ring gear is provided as a ?rst output element and is connected 
?xed in terms of rotation directly to the drive rotor of the 
electromagnetic transmission. The sun Wheel forms the sec 
ond output element and is connected ?xed in terms of rotation 
to the poWer takeoff shaft. The poWer takeoff rotor of the 
electromagnetic transmission is connected ?xed in terms of 
rotation to the poWer takeoff shaft, and the poWer takeoff shaft 
is made to extend centrally through a central bore in the stator 
as far as the sun Wheel. 

In a second preferred embodiment of the continuously 
variable transmission according to the invention, an electro 
magnetic transmission Which is embodied as an external rotor 
unit and Which is based on the embodiment according to 
published, non-prosecuted German patent application DE 
101 63 226 Al is provided as the variator, and a simple 
planetary gearbox is provided as the drive-end distributor 
gearbox. The planet carrier forms the input element and is 
connected ?xed in terms of rotation to the drive shaft. The sun 
Wheel is provided as the ?rst output element and is connected 
?xed in terms of rotation to the input shaft of the electromag 
netic transmission. The ring gear forms the second output 
element and is connected ?xed in terms of rotation to the 
poWer takeoff shaft via the poWer takeoff rotor of the electro 
magnetic transmission. 

In a further preferred embodiment of the continuously 
variable transmission according to the invention, an electro 
magnetic transmission Which is embodied as an external rotor 
unit and Which is based on the embodiment according to 
published, non-prosecuted German patent application DE 
101 63 226 Al is provided as the variator and a simple 
planetary gearbox is provided as the poWer takeoff-end sum 
ming gearbox. The ring gear forms the ?rst input element and 
is connected ?xed in terms of rotation directly to the poWer 
takeoff rotor of the electromagnetic transmission. The planet 
carrier is provided as a second input element and is connected 
?xed in terms of rotation to the drive shaft via the drive rotor 
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6 
of the electromagnetic transmission. The sun Wheel forms the 
output element and is connected ?xed in terms of rotation to 
the poWer takeoff shaft. 

In a fourth preferred embodiment of the continuously vari 
able transmission according to the invention, an electromag 
netic transmission, Which is embodied as an internal rotor 
unit, is provided as the variator, and a simple planetary gear 
box is provided as the drive-end distributor gearbox. The ring 
gear forms the input element and is connected ?xed in terms 
of rotation to the drive shaft. The sun Wheel is provided as a 
?rst output element and is connected ?xed in terms of rotation 
to the input shaft of the electromagnetic transmission. The 
planet carrier forms the second output element and is con 
nected ?xed in terms of rotation to the poWer takeoff shaft. 
The output shaft of the electromagnetic transmission is con 
nected to the poWer takeoff shaft via an additional speed 
changing transmission stage, and the poWer takeoff shaft is 
made to extend centrally through a central bore in the poWer 
takeoff rotor and the output shaft as Well as through a central 
bore in the drive rotor and the input shaft of the electromag 
netic transmission as far as the planet carrier. 

Other features Which are considered as characteristic for 
the invention are set forth in the appended claims. 

Although the invention is illustrated and described herein 
as embodied in a continuously variable transmission, it is 
nevertheless not intended to be limited to the details shoWn, 
since various modi?cations and structural changes may be 
made therein Without departing from the spirit of the inven 
tion and Within the scope and range of equivalents of the 
claims. 
The construction and method of operation of the invention, 

however, together With additional objects and advantages 
thereof Will be best understood from the folloWing descrip 
tion of speci?c embodiments When read in connection With 
the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a diagrammatic, longitudinal central sectional 
vieW of a ?rst embodiment of a continuously variable trans 
mission according to the invention; 

FIG. 2 is a diagrammatic, longitudinal central sectional 
vieW of a second embodiment of the continuously variable 
transmission according to the invention; 

FIG. 3 is a diagrammatic, longitudinal central sectional 
vieW of a third embodiment of the continuously variable 
transmission according to the invention; and 

FIG. 4 is a diagrammatic, longitudinal central sectional 
vieW of a fourth embodiment of the continuously variable 
transmission according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring noW to the ?gures of the draWing in detail and 
?rst, particularly, to FIGS. 1 to 4 thereof, there is shoWn a 
continuously variable transmission 1 that has a drive shaft 2, 
a poWer takeoff shaft 3 and a poWer branching device Which 
is located betWeen them and has a continuously variable 
poWer branch containing a variator 4, and a mechanical poWer 
branch Which is parallel thereto. The variator 4 is embodied as 
an electromagnetic transmission 5 With a rotatably mounted 
drive rotor 7 Which is connected to an input shaft 6, a rotatably 
mounted poWer takeoff rotor 9 Which is connected to an 
output shaft 8, and an axially displaceably mounted stator 10 
Which is connected ?xed in term of rotation to a housing 
component. The drive rotor 7 and the poWer takeoff rotor 9 
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have permanent magnets 11, 12 Which are each distributed 
circumferentially axially adjacent to one another in a cylin 
drical con?guration and have alternating polarity. The stator 
10 has at least one short-circuit Winding 13 Which is disposed 
radially adjacent to the permanent magnets 11, 12 of the 
rotors 7, 9 and is connected to an assigned electronic control 
system. The effective transmission ratio of the variator 4, and 
thus of the entire transmission 1, can be adjusted by an axial 
displacement 14 of the stator 10 relative to the rotors 7, 9, With 
Which an improved level of ef?ciency of the transmission 1 is 
achieved by the poWer branching. 

In a ?rst embodiment of the continuously variable trans 
mission 1 according to FIG. 1, the electromagnetic transmis 
sion 5 Which is effective as the variator 4 is embodied as an 
external rotor unit With a radially internal stator 10 and With 
radially external rotors 7, 9. The short-circuit Winding 13 is 
disposed radially on the outside of the stator 10, and the 
permanent magnets 11, 12 are disposed radially on the inside 
of the rotors 7, 9 facing the short-circuit Winding 13. For the 
purpose of poWer branching, a drive-end distributor gearbox 
14 is provided With an input element 15 and tWo output 
elements 16, 17. The distributor gearbox 14 is embodied here 
as a simple planetary gearbox 18 With a sun Wheel 19, a 
plurality of planet Wheels 21 Which are rotatably mounted on 
a planet carrier 20 and are engaged by toothing With the sun 
Wheel 19, and a ring gear 22 Which is engaged by toothing 
With the planet Wheels 21. The planet carrier 20 forms the 
input element 15 and is connected ?xed in terms of rotation to 
the drive shaft 2. The ring gear 22 is provided as a ?rst output 
element 16 and is connected ?xed in terms of rotation directly 
to the drive rotor 7 of the electromagnetic transmission 5 
Which extends over the poWer takeoff rotor 9 radially on the 
outside. The sun Wheel 19 forms the second output element 
17 and is connected ?xed in terms of rotation to the poWer 
takeoff shaft 3 Which is made to extend centrally through a 
central bore 23 of the stator 10 as far as the sun Wheel 19. The 
poWer takeoff rotor 9 of the electromagnetic transmission 5 is 
connected ?xed in terms of rotation to the poWer takeoff shaft 
3 Which is rotatably mounted at the poWer takeoff end by a 
radial bearing 24 in a housing component. The drive rotor 7 is 
rotatably mounted at the drive end by a bearing Wheel 25 and 
a further radial bearing 26 on the poWer takeoff shaft 3. The 
stator 10 is mounted so as to be ?xed in terms of rotation and 
axially displaceable by a plurality of guide rails 27 Which are 
?xed to the housing. 

In a second embodiment of the continuously variable trans 
mission 1 according to FIG. 2, the electromagnetic transmis 
sion 5 Which is effective as the variator 4 is also embodied as 
an external rotor unit With the radially internal stator 10 and 
With radial external rotors 7, 9. Accordingly, the short-circuit 
Winding 13 and the permanent magnets 11, 12 are in principle 
disposed on the stator 10 and on the rotors 7, 9 in the Way 
previously described for the ?rst embodiment. HoWever, it is 
Worth mentioning that the axial arrangement of the perma 
nent magnets 11, 12 is noW interchanged compared to the ?rst 
embodiment. For the purpose of poWer branching, again the 
drive-end distributor gearbox 14 Which is embodied as a 
simple planetary gearbox 18 is provided. In this embodiment, 
the planet carrier 20 also forms the input element 15 of the 
distributor gearbox 14 and is connected ?xed in terms of 
rotation to the drive shaft 2. HoWever, the sun Wheel 19 is noW 
provided as the ?rst output element 16 of the distributor 
gearbox 14 and is connected ?xed in terms of rotation to the 
input shaft 6 of the electromagnetic transmission 5. The ring 
gear 22 forms the second output element 17 and is connected 
?xed in terms of rotation to the poWer takeoff shaft 3 via the 
poWer takeoff rotor 9 Which extends over the drive rotor 7 
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radially on the outside. The drive rotor 7 and the poWer takeoff 
rotor 9 are each rotatably mounted on a drive-end bearing bolt 
29 orpoWer takeoff-endbearing bolt 30 attached to a frame 28 
?xed to the housing. The stator 10 is mounted in a rotationally 
?xed and axially displaceable fashion by the plurality of 
guide rails 27 Which are attached to the frame 28. 

In a third embodiment of the continuously variable trans 
mission 1 according to FIG. 3, the electromagnetic transmis 
sion 5 Which is effective as the variator 4 is embodied in a 
largely identical Way to that in the second embodiment 
according to FIG. 2. HoWever, in this embodiment, for the 
purpose of poWer branching, a poWer takeoff-end summing 
gearbox 31 With tWo input elements 32, 33 and an output 
element 34 is provided. The summing gearbox 31 is again 
embodied as a simple planetary gearbox 18 With the sun 
Wheel 19, a plurality of planet Wheels 21 Which are rotatably 
mounted on the planet carrier 20 and are engaged by toothing 
With the sun Wheel 19, and a ring gear 22 Which is engaged by 
toothing With the planet Wheels 21. The ring gear 22 forms the 
?rst input element 32 and is connected ?xed in terms of 
rotation directly to the poWer takeoff rotor 9 of the electro 
magnetic transmission 5. The planet carrier 20 is provided as 
a second input element 33 and is connected ?xed in terms of 
rotation to the drive shaft 2 via the drive rotor 7 Which extends 
over the poWer takeoff rotor 9 radially on the outside. The sun 
Wheel 19 forms the output element 34 and is connected ?xed 
in terms of rotation to the poWer takeoff shaft 3. The drive 
rotor 7 and the poWer takeoff rotor 9 are each rotatably 
mounted on a drive-end or poWer takeoff-end bearing bolt 29, 
30 Which is attached to the frame 28 ?xed to the housing, the 
poWer takeoff rotor 9 having for this purpose a special bearing 
Wheel 35 With a radial bearing 36. The sun Wheel 19 has a 
bearing stem 37 With Which it is also rotatably mounted on the 
poWer takeoff-end bearing bolt 30 and on Which the planet 
carrier 20 is rotatably supported radially on the outside. 

In contrast to the previously described embodiments, in a 
fourth embodiment of the continuously variable transmission 
1 according to FIG. 4 the electromagnetic transmission 5 
Which is effective as the variator 4 is embodied With basically 
the same method of operation as an internal rotor unit With a 
radially external stator 20 Which is of holloW cylindrical 
con?guration, and With radially internal rotors 7, 9. The short 
circuit Winding 13 is then disposed radially on the inside of 
the stator 10, and the permanent magnets 11, 12 are disposed 
radially on the outside of the rotors 7, 9 facing the short 
circuit Winding 13. For poWer branching, a drive-end distribu 
tor gearbox 14 With an input element 15 and tWo output 
elements 16, 17 is again provided. The distributor gearbox 14 
is embodied again as a simple planetary gearbox 18 here. The 
ring gear 22 forms the input element 15 and is connected ?xed 
in terms of rotation to the drive shaft 2. The sun Wheel 19 is 
provided as a ?rst output element 16 and is connected ?xed in 
terms of rotation to the input shaft 6 of the electromagnetic 
transmission 5. The planet carrier 20 forms the second output 
element 17 and is connected ?xed in terms of rotation to the 
poWer takeoff shaft 3. The output shaft 8 of the electromag 
netic transmission 5 is connected to the poWer takeoff shaft 3 
via an additional speed-changing transmission stage 38, 
Which is embodied here as a cylindrical gearing 39 of the 
reduction type. The poWer takeoff shaft 3 is made to extend 
centrally through a central bore 40 in the output shaft 8 and in 
the poWer takeoff rotor 9 as Well as through a central bore 41 
in the drive rotor 7 and the input shaft 6 of the electromagnetic 
transmission 5 as far as the planet carrier 20. The stator 10 is 
mounted so as to be ?xed in terms of rotation and axially 
displaceable by use the plurality of guide rails 27 ?xed to the 
housing, as in the previously described embodiments. 
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We claim: 

1. A continuously variable transmission, comprising: 
a drive shaft; 

a poWer takeoff shaft; and 

a poWer branching device disposed betWeen said drive 
shaft and said poWer takeoff shaft, said poWer branching 
device having a continuously variable poWer branch 
With a variator, and a mechanical poWer branch parallel 
thereto, said variator being an electromagnetic transmis 
sion having a housing component, an input shaft, an 
output shaft, a rotatably mounted drive rotor connected 
to said input shaft, a rotatably mounted poWer takeoff 
rotor connected to said output shaft, and a stator con 
nected ?xed in terms of rotation and mounted axially 
displaceably to said housing component, said drive rotor 
and said poWer takeoff rotor having permanent magnets 
each distributed circumferentially axially adjacent to 
one another in a cylindrical con?guration and have alter 
nating polarity, said stator having at least one short 
circuit Winding disposed radially adjacent to said per 
manent magnets and connectable to an assigned 
electronic control system, an effective transmission ratio 
being adjustable by axial displacement of said stator 
relative to said drive rotor and said poWer takeoff rotor. 

2. The continuously variable transmission according to 
claim 1, Wherein said electromagnetic transmission is an 
external rotor unit having said stator being a radially internal 
stator and said drive rotor and said poWer takeoff rotor being 
radially external rotors With a radially inner side, said short 
circuit Winding being disposed radially on an outside of said 
stator and said permanent magnets being disposed on said 
rotors on said radially inner side facing said short-circuit 
Winding. 

3. The continuously variable transmission according to 
claim 1, Wherein said electromagnetic transmission is an 
internal rotor unit having said stator being a radially external 
stator and said drive rotor and said poWer takeoff rotors being 
radially internal rotors, said short-circuit Winding being dis 
posed radially on an inside of said stator, and said permanent 
magnets being disposed on said rotors on a radially outer side 
facing said short-circuit Winding. 

4. The continuously variable transmission according to 
claim 1, Wherein said poWer branching device includes a 
drive-end distributor gearbox having an input element and 
?rst and second output elements, said input element of said 
distributor gearbox is connected ?xed in terms of rotation to 
said drive shaft and said ?rst output element is connected 
?xed in terms of rotation to said input shaft or directly to said 
drive rotor of said electromagnetic transmission, and said 
second output element is connected ?xed in terms of rotation 
to said poWer takeoff shaft. 

5. The continuously variable transmission according to 
claim 4, Wherein said distributor gearbox is a planetary gear 
box With a sun Wheel, a planet carrier, and a plurality of planet 
Wheels Which are rotatably mounted on said planet carrier and 
have toothing for engaging With said Wheel, said planetary 
gearbox further having a ring gear With toothing for engaging 
With said planet Wheels of said planet carrier. 

6. The continuously variable transmission according to 
claim 5, further comprising a speed-changing transmission 
stage, said output shaft or said poWer takeoff rotor of said 
electromagnetic transmission is connected to said poWer 
takeoff shaft by said speed-changing transmission stage With 
a ?xed transmission ratio. 
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7. The continuously variable transmission according to 

claim 6, Wherein: 
said ring gear is said input element and is connected ?xed 

in terms of rotation to said drive shaft; 
said sun Wheel is said ?rst output element and is connected 

?xed in terms of rotation to said input shaft of said 
electromagnetic transmission; 

said planet carrier is said second output element and is 
connected ?xed in terms of rotation to said poWer takeoff 

shaft; 
said output shaft of said electromagnetic transmission 

being connected to said poWer takeoff shaft via said 
speed-changing transmission stage; 

said drive rotor and said input shaft have a common ?rst 
central bore formed therein; and 

said poWer takeoff rotor and said output shaft have a com 
mon second central bore formed therein, said poWer 
takeoff shaft being made to extend centrally through said 
common second central bore in said poWer takeoff rotor 
and said output shaft as Well as through said common 
?rst central bore in said drive rotor and said input shaft of 
said electromagnetic transmission as far as said planet 
carrier. 

8. The continuously variable transmission according to 
claim 5, Wherein: 

said stator has a central bore formed therein; 
said planet carrier is said input element and is connected 

?xed in terms of rotation to said drive shaft; 
said ring gear is said ?rst output element and is connected 

?xed in terms of rotation directly to said drive rotor of 
said electromagnetic transmission; 

said sun Wheel is said second output element and is con 
nected ?xed in terms of rotation to said poWer takeoff 

shaft; 
said poWer takeoff rotor of said electromagnetic transmis 

sion is connected ?xed in terms of rotation to said poWer 
takeoff shaft; and 

said poWer takeoff shaft being made to extend centrally 
through said central bore in said stator as far as said sun 
Wheel. 

9. The continuously variable transmission according to 
claim 5, Wherein: 

said planet carrier is said input element and is connected 
?xed in terms of rotation to said drive shaft; 

said sun Wheel is said ?rst output element and is connected 
?xed in terms of rotation to said input shaft of said 
electromagnetic transmission; and 

said ring gear is said second output element and is con 
nected ?xed in terms of rotation to said poWer takeoff 
shaft via said poWer takeoff rotor of said electromag 
netic transmission. 

10. The continuously variable transmission according to 
claim 1, Wherein said poWer branching device includes a 
poWer takeoff-end summing gearbox having ?rst and second 
input elements and an output element, said ?rst input element 
is connected ?xed in terms of rotation to said output shaft or 
directly to said poWer takeoff rotor of said electromagnetic 
transmission, said second input element is connected ?xed in 
terms of rotation to said drive shaft, and said output element 
is connected ?xed in terms of rotation to said poWer takeoff 
shaft. 

11. The continuously variable transmission according to 
claim 10, Wherein said summing gearbox includes a planetary 
gearbox With a sun Wheel, a planet carrier, a plurality of planet 
Wheels rotatably mounted on said planet carrier and have 
toothing for engaging With said sun Wheel, and a ring gear 
Which is engaged by said toothing With said planet Wheels. 
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12. The continuously variable transmission according to 
claim 11, wherein: 

said ring gear is said ?rst input element and is connected 
?xed in terms of rotation directly to said poWer takeoff 
rotor of said electromagnetic transmission; 

said planet carrier is said second input element and is 
connected ?xed in terms of rotation to said drive shaft 
through said drive rotor of said electromagnetic trans 
mission; and 

said sun Wheel is said output element and is connected 10 
?xed in terms of rotation to said poWer takeoff shaft. 
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13. The continuously variable transmission according to 

claim 10, further comprising a speed-changing transmission 
stage, said input shaft or said drive rotor of said electromag 
netic transmission is connected to said drive shaft by said 
speed-changing transmission stage With a ?xed transmission 
ratio. 

14. The continuously variable transmission according to 
claim 1, Wherein the continuously variable transmission is 
con?gured for use in a motor vehicle. 


